Abstract: This paper focuses on preferences for specific characteristics in a potential partner using data from 1993 to 1999 provided by a French marriage bureau. We perform an econometric analysis of the various traits either sought or rejected in a potential partner, respectively by men and women. Our results are consistent with investment in marriage. On the one hand, men tend to reject vulgar and unfaithful women, meaning that they are likely to suffer serious fitness costs from infidelity. On the other hand, women dread meeting potential partners who are alcoholic, selfish or violent.
Introduction
Extending Becker's seminal analysis of marriage (1973, 1974) , economists have recently devoted empirical efforts to document the analysis of human mate selection. In terms of the economic theory of consumer behavior described in Lancaster (1966) , each potential partner is treated as a bundle of characteristics including age, level of education, physical appearance, intelligence, etc (Hirschmann, 1987 , Ford et al., 1989 . However, economic contributions focusing on the partner selection process from a consumer behavior analysis point of view remain scarce, Cameron and Collins (1997 , 1999 , 2000a , 2000b ), Batabyal (2001 , Le Guirriec and Vaillant (2005) or more recently Choo and Siow (2006) and Fisman et al. (2006 Fisman et al. ( , 2008 being exceptions 1 .
Curiously, this stands in contrast with the increasing efforts from psychologists and sociobiologists to further study the analysis of human mate selection. They usually use data from personal advertisements appearing in newspapers (Harrison and Saeed, 1977 , Sitton and Rippee, 1986 , Rajecki et al., 1991 , Thiessen et al., 1993 , Buss, 1994 , Pawlowski and Koziel, 2002 . Such data possess interesting statistical qualities and the personality self-descriptions in these ads seem to be rather fair (Deaux and Hanna, 1984, Baize and Schroeder, 1995) .
However, the amount of information related to stipulated preferences and personal characteristics is generally restricted by the advertiser him/herself (Pawlowski and Dunbar, 1999) . In particular, little is known about his/her preferences in a mate.
The main results of these empirical studies are in line with evolutionary predictions on the dynamics of human mate markets (Pawlowski, 2000) . In conformity with the Bateman's Principle (Waynforth and Dunbar, 1995) , women are expected to prefer men who are capable of investing in them and their offspring, usually from a financial point of view; this implies that women have a greater preference for slightly older men, usually accompanied by a greater earning potential. Men are more likely to pursue short-term relationships; they are therefore less demanding (Symons, 1979, Buss and Schmitt, 1993) , unless they make up their mind to invest in a stable relationship. In this case, they should place greater importance than women in youth and health in a potential partner, in relation to reproductive values and fertility.
Both economic and psychological studies have certainly advanced our understanding of what individuals are looking for in a (new) partner. They corroborate that the wish to marry 3 has an economic dimension. Single people are searching for potential mates able to provide good companionship, who enjoy similar tastes and interests (Posner, 1992) . However, the previous empirical analyses have focused on stipulated "positive" preferences of advertisers,
i.e. on characteristics sought in a partner. While individuals living alone have strong preferences on the desired characteristics they search for in partners, there are certainly some traits that they do not want to find during the spousal search.
So far, the question of undesirable characteristics in a mate has been largely unexplored, to the best of our knowledge. At first sight, this is surprising as this information may be valuable from an economic point of view. Because of the uncertainty inherent in searching for a spouse and the uncertainty of the future quality and state of the marriage itself, risk attitudes should impact the description of what candidates to marriage consider as desirable or undesirable traits. For instance, people with a high propensity to reject some potentially "negative" characteristics in a mate should reveal an aversion towards risk.
According to Spivey (2009) , women are more likely to fall into that case.
Experience in marriage may also play an important role in the expression of negative preferences, in conformity with evolutionary predictions on the dynamics of human mate markets. More precisely, divorced or separated women should be less discriminating and therefore less likely to assume an attitude of rejection, insofar as they have a shorter
reproductive life compared to young women, often perceived by men as potential mothers capable of producing healthy children (Buss and Schmitt, 1993) . With respect to the role of children upon the demand for partners, women often dread potential partners who are unwilling or unable (due to time and/or money) to invest in them and their (new) offspring (Feingold, 1992) . At the same time, child rearing is a time consuming activity and individuals with dependent children could be less demanding, translating into fewer undesirable characteristics being rejected.
So, the expression of negative preferences is expected to convey a specific strategy of marriage investment. Given the lack of empirical evidence so far on undesirable traits in potential partners, we use individual data from the file of a French marriage bureau to explore this issue. Since the data include information both on positive and negative preferences, we study whether the determinants of negative preferences differ from those of positive preferences. We consider different outcomes in our empirical analysis. On the one hand, we focus on the number of characteristics quoted respectively for desired physical and nonphysical characteristics and undesirable characteristics, refusing children being treated as hal-00455160, version 1 -9 Feb 2010 4 another specific case. On the other hand, we study the determinants of the most often quoted traits by men and women, either sought or rejected.
We rely on standard econometric techniques to explain respectively the number of words and specific characteristics sought and rejected by the clients (seemingly unrelated regressions, Probit models). We evidence large differences between male and female clients and highlight the role of economic and physical characteristics of the clients on their preferences. The remainder of our paper is organized as follows. We describe the data that we use in Section 2. We present our results from an econometric analysis of demanded and rejected characteristics in Section 3. Finally, Section 4 concludes.
Data and descriptive statistics

Description of the data
The data that we use for our empirical analysis are drawn from a marriage bureau located in a provincial French town. They cover the period from March 1993 to December 1999. The data set includes 388 men and 343 women, who may be single, divorced, separated or widowed.
In France, the "Neiertz" act of 1991 regulates the conduct of the matchmaking industry. Meetings have to be between unattached people in order to produce a durable and stable union. Thus, the list of clients of an agency should include only the currently unattached persons who have serious long-term intentions with respect to forming a relationship. 2 This implies that there is a rigorous control for the maintenance of heterogeneity of intentions amongst advertisers and avoidance of frivolous applicants in the data set used (Le Guirriec and Vaillant, 2005) . The amount of bluffing and distortion in any such descriptions should be less than in the personal advertisement data, as the function of the bureau is to check the accuracy of statements and reject liars (Vaillant, 2004) .
Following Koziel and Pawlowski (2003) , we choose to exclude both widows and widowers from the sample (respectively 42 men and 54 women). The main argument is that they are "victims" of their marital status, related to the death of their previous partner. This means that they are more likely to be registered in the bureau for reasons other than those linked to a lack of productivity in marriage. When joining a matchmaking agency, each client has to fill in an information sheet, in which he/she describes his/her own characteristics and the features he/she seeks in a potential partner. Unfortunately, we are not able to look at how cognitive processes and conversational principles affect both the interaction between clients and the agency and the quality of the eventual answers (Ongena and Dijkstra, 2007) . There is first information on gender and age.
Each respondent also indicates whether he/she has any dependent child or not. The level of education is measured through a dummy variable which is equal to one when the client holds a University degree (and zero otherwise). The second economic indicator consists in the current level of earned income per month (expressed in Euros). Note that there is no information on assets or holdings in the survey.
Because the aim of a matchmaking agency is to lead to durable and serious meetings, the quality of the marriage proposals depends on the way in which the service "selects" the market. This selection is achieved through price discrimination on the basis of official and objective criteria (age, gender, duration of subscription) and on other factors like being divorced or possessing wealth for women (Vaillant, 2004) . For instance, the subscription price amounts to 600 Euros for three months for a man, 450 Euros for a woman older than 30, and 300 Euros for a younger woman. The marriage bureau seeks to promote subscriptions among individuals having "good" characteristics by offering them a lower price. By contrast, clients who have a small number of desirable characteristics will pay higher prices.
Since we know for each client the price paid to the matchmaking agency, we construct an estimation of the real investment of the clients in mating strategies. Specifically, we divide the amount of money they spent in matchmaking services by their own level of income.
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Finally, the last set of variables deals with physical characteristics. The data do not include any direct measure of physical attractiveness, but there is some information on both height (in meters) and weight (in kilograms). We combine these two features to calculate the body mass index (BMI), which is the commonly used ratio between weight and the square of height (Sarlio-Lähteenkorva and Lahelma, 2001 ).
We follow the approach developed in the psychological literature on personal advertisements (Waynforth and Dunbar, 1995) to construct our dependent variable related to individual preferences on human mate selection. We measure the client's requirement concerning the characteristics he/she seeks or rejects in a potential partner by counting the number of corresponding words used by the client. We identify the three following categories: number of physical characteristics sought, number of non-physical characteristics sought, and number of undesirable non-physical characteristics. Finally, we consider an additional case, which is whether the client refuses a partner with one or several dependent children. We have then two variables measuring undesirable characteristics in potential partners.
Descriptive statistics
We present descriptive statistics of the characteristics of the clients in Table 1 , both for the primary and secondary mate markets. The following comments are in order. First, female clients are on average slightly older than male clients, 41.8 instead of 40.7 for divorced or separated persons. Also, the mean age of clients on the primary mate market is significantly higher than the mean age at first marriage observed in France, 28.5 years among men and 26.6 years among women (Prioux, 1999) . This age mismatching casts doubt on the success of finding a partner with the help from a matchmaker, but the same is true in lonely hearts columns (Lemennicier, 1988 , Vaillant, 2006 . While the marital intermediary cannot influence the objective characteristics of the clients (like age or education), it may still help improve the odds of "success" of both the male and female clients by acting on the demand side, through their requirements (Ahuvia and Adelman, 1992) . 4 
Insert Table 1 here
Another result from the data is that women invest less than men in matchmaking services, the largest gap being observed on the primary market. For that population, male and female monthly incomes are not so different, respectively 1438 and 1310 Euros. However, the price paid to the agency by men is more than 2.5 times higher than the price paid by women 7 (991 Euros instead of 385). The difference in price paid to the agency partially explains why men invest relatively more than women in such matchmaking services. The investment rate amounts to 82.5% among men and 37.9% among women on the primary market. These proportions are equal to 68% and 51.5% on the secondary market. The discrepancy could also be explained by gender differences in marital search strategies, but there is no reliable information in the data to further explore this hypothesis.
We also describe in Table 1 the pattern of the characteristics demanded or rejected by the clients. Recalling that our indicators rely on the number of words, we find that women are on average more verbal than men when they describe the features they seek or reject in partners. However, this pattern does not hold for all outcomes under consideration since the difference in the mean number of words between women and men is really small for physical attributes, respectively 1.5 instead of 1.4. The gender gap is much higher for non-physical attributes (3.3 instead of 1.5) than for undesirable characteristics (2.1 instead of 1.7).
Interestingly, there is not much difference in the number of words between clients of the primary and secondary mate markets. The histograms of both female and male talkativeness for each outcome are further shown in Figure 1 .
Insert Figure 1 here
The main difference between the two markets lies in the percentage of clients claiming that they refuse children. The proportion is about 70% on the primary mate market, but it is much lower for clients of the secondary market, respectively 18.3% among men and 27.9% among women. A last note is that the more detailed description provided by women of what they are looking for does not mean that they are more demanding. Indeed, an individual may seek or reject only one very specific characteristic in a partner.
An econometric analysis of demanded and rejected characteristics
Explaining the number of words associated to preferences
We begin with an exploration of the determinants of the number of words given for sought or rejected characteristics. For the presentation, we denote by PC , NC , UC and RC the number of words quoted by each client respectively for physical characteristics, non-physical The system defined by (1) comprises three continuous equations and one Probit equation. We choose to estimate (1) through a seemingly unrelated regressions framework, i.e. we treat the equations as independent from each other except for their underlying error terms (which are jointly normally distributed). Since we have different kinds of dependent variables, we turn to a mixed process estimator and rely on a maximum likelihood method (Roodman, 2009 ). The various results are shown in Table 2 .
Insert Table 2 here
The evidence indicates large differences between men and women. In line with previous research based on lonely-hearts columns, we observe in the whole sample (Panel A of Table 2 ) that women attach much more importance than men to non-physical characteristics. On average, they quote 1.8 additional words with respect to men. They also use more words (+0.4 words on average) to describe the characteristics they do not want in potential partners. This may be interpreted as a greater risk aversion against poor partners. In contrast, there is no significant difference between men and women when considering physical characteristics and the refusal of children. Surprisingly, when considering the primary mate market (Panel B), we find that women are less likely than men to refuse partners with dependent children, whereas the reverse pattern holds for women with experience in marriage at the 10 percent level (Panel C).
A possible explanation is that the former experience more difficulties to find a partner on their own (Le Guirriec and Vaillant, 2005) . Also, women may become less demanding as time goes by given their short fertility period and women on the secondary market feel less urgency about having children, so they are more picky in this respect. A further explanation is that women perform more work in household production when they have kids. Therefore, on the hal-00455160, version 1 -9 Feb 2010 9 secondary mate market, a man with children is more often a burden for women than a woman with children is a burden for men. This relates to the concept of work-in-marriage and spousal labor discussed in Grossbard-Shechtman (1995) .
Concerning age, we find that older clients are more likely to accept a new mate who is a parent. In the primary market subsample, older clients are also more demanding about physical characteristics, whereas they attach less importance to undesirable characteristics in the secondary mate market subsample (at the 10 percent level). In the same vein, clients who have children have a lower probability of refusing children (Panel A, Table 2 ). Child rearing is a time consuming activity, and there are substantial economies of scale with a large family.
Also, parents must be less demanding as having parental ties tends to reduce their own level of attraction in the eyes of potential partners. Finally, we note that there is no significant relationship between having children and the other desired or undesired characteristics. Table 2 show that physical appearance plays an important role on marital demand. First, when clients of the agency on the secondary mate market are overweight (i.e. their BMI is above 25), they attach less importance to physical features in potential partners; in this case, the number of words is reduced by 0.2. Heavier individuals tend to be less attractive in Western societies. They may suffer from exclusion and they will experience higher costs of finding a satisfying partner due to lower physical attractiveness.
Results described in
Interestingly, we note that overweight is only significant on the primary mate market. This situation makes the clients less demanding in terms of physical appearance in a new mate.
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In contrast, under-weight individuals (i.e. with a BMI lower than 18.5) appear to be more demanding about physical appearance, especially when they are on the primary mate market. In that case, the number of words related to physical characteristics increases by 0.4.
Note that this positive relationship does not hold among more experienced clients. On the secondary mate market, underweight clients tend to be more verbal to describe the traits they do not wish for in a mate (at the 10 percent level). This also reflects a better marriage market position available to thin people.
Clients who have graduated from University use more words to describe the physical features they are looking for, both on the primary and the secondary market. On the former market, more educated clients are also more likely to refuse children. Another result is that the investment variable does not play a significant role in the secondary market subsample.
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This suggests that individuals in this category do not pay to improve the quality of a potential mate, but simply to increase their odds of meeting a potential partner.
Curiously, we get a negative relationship between the number of words used to describe both non-physical and physical traits and the level of investment.
6 On a priori grounds, one would expect a positive effect as clients investing more in the marital search should be more demanding. Several explanations may come to mind. Clients who choose to invest more may have no accurate idea about the characteristics they are looking for. Also, they may look for some very particular traits in their partners, which would translate to a very small number of exact words. 7 Another explanation is that they have some unobserved negative traits, which lead them to invest more in marital agency and to be less picky.
A shortcoming of Table 2 is undoubtedly that we have pooled both the male and female subsamples of clients. This is certainly too restrictive since there may be some gender differences in the impact of various characteristics; for instance, over-weight is expected to reduce requirements of women more than men (Mukhopadhyay, 2008) . We have then reestimated the seemingly unrelated regressions with a set of interaction terms with gender, respectively for age, having children, higher education, under-weight and over-weight. Our results, available upon request, show little difference between men and women for the various outcomes. The only significant results are as follows. On the one hand, we find that higher educated women are less likely than men to refuse children. It could be argued that these women favor more their professional life and would be less tempted to deliver birth. On the other hand, under-weight women indicate fewer non-physical characteristics than underweight-men do, while the reverse pattern holds for undesirable characteristics. These women may be simply more demanding, but these results related to weight have to be interpreted with cautious given the limited size of our sample.
More on the sought and undesirable characteristics in partners
To overcome the difficulty set by the number of words quoted when measuring preferences for specific traits, we now turn to a more disaggregated analysis where we focus on explicit characteristics sought or rejected in potential partners by the clients of the agency. 6 We also find a negative relationship between the level of investment and the refusal of children. It may be that clients investing more money in the spousal search strongly wish to live as a couple, therefore being less demanding on the characteristics of the partner. 7 The latter indicator may thus be somewhat problematic to differentiate between clients who have no clear preferences (therefore tempted to give a large set of sought traits) and those who are in search of a very limited number of traits corresponding to well-defined preferences.
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We rely on a set of seven frequently quoted words for each outcome: pleasant, femininity, thin, charming, tall, dark-haired and elegant for physical characteristics; gentle, thoughtful, kind, frank, strong personality, dynamic and open for non-physical characteristics; vulgar, smoker, unfaithful, liar, selfishness, alcohol and violence for undesirable characteristics.
Both for men and women, we describe the proportion of clients reporting each of these words in Table 3 . According to the data, female physical requirements are more specific and more objective than for men: 41% and 10% of women look for a tall and a dark-haired spouse respectively, while the most recurrent objective male demand is that 12.3% for a thin spouse.
The subjective physical traits correspond to characteristics that cannot really be measured, like "charming", which is quoted by 9.9% of men and 16.9% of women. Women seek an elegant man (5.2%), while men seek a feminine partner (14.8%).
Insert Table 3 here
The recurrence of "pleasant" (47.9% among men, 45% among women) may be explained by the fact that the agency has to propose to the client a potential partner having the characteristics he/she sought. In other words, the agency should respect the exact requirement of the client, i.e. the words used in the information sheet. In practice, the agency tries to mitigate this constraint in two ways. On the one hand, it offers a counseling service to explain that there is a "rate of substitution" between the characteristics of a partner (Posner, 1992) : one or several "good" characteristics may compensate for unsought characteristics. 8 On the other hand, the intermediary sometimes writes the information sheet in order to use words as evasive as possible in the declaration of the requirement.
The analysis of the non-physical sought characteristics indicates that men and women have similar requirements of potential partners for the following traits: kind (12% both for male and female clients), frank (11.1% for men, 14.1% for women), and strong personality (respectively 10.5% and 8.8%). Female demand is more diversified: they seek thoughtful (22.5%), vigorous (21.1%), well-educated (11.4%) and/or open partners, and mates with a good sense of humor (11.8%). The most frequently trait sought by men among women is gentle (33.7%), which is less frequently quoted by women (12.4%). The female demand for non-physical characteristics is more diversified. The partners they seek have to be thoughtful (32.5%), dynamic (15.3%) and open (10.8%).
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Finally, the undesirable traits reported by the clients are not in conflict with the nonphysical characteristics sought and they are fully coherent with marriage investment strategies. First, both men and especially women reject partners who smoke (13.6% and 22.5% respectively). The proportion of men who reject a vulgar potential partner is higher than that of women, respectively 19.9% versus 8.4%. This may be explained by the fact that men are likely to suffer serious fitness costs from cuckoldry and this should result in men making indirect and direct demands for cues of sexual fidelity (Buunk et al., 2001 ). Other characteristics dreaded by the female clients are linked to the incapacity or the unwillingness of males to invest in them and their offspring (Feingold, 1992) . This is related to the following words: alcoholic (16.9%), selfish (12.4%), violent (10.8%) and liar (9.2%).
To further understand preferences in human mate selection, we turn to Probit models to estimate the probability of a specific trait being quoted. We perform this estimation both for desirable and undesirable characteristics and only consider the four traits that are most often quoted respectively by men and by women. 9 We calculate the marginal effect of each individual characteristic on the probability of reporting a specific word, and report the corresponding results in Table 4 . A few estimates are statistically significant.
Insert Table 4 here
The level of education influences answers provided for physical characteristics sought.
In particular, well-educated women are more often looking for tall men. A first explanation is that some women take height into account as an anticipated indicator of future resources of the household. This is in accordance with the findings of Herpin (2005) , who shows that tall men have better careers than short men with identical educational attainment levels. More generally, physical stature plays an important role in human mate choice because it may signal dominance, high status, access to resources, and underlying heritable qualities (Salska et al., 2008) .
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Another interpretation is related to some positive sorting by height. If more educated women are taller themselves, then they would have preferences for taller partners. We have thus compared the height of low educated and high educated women using our data. The difference in height between the two groups is equal to 2 centimeters and is significant at the 1 percent level (with a t-value of 2.69). At the same time, it should be noted that we already 9 Although we have four outcomes for each respondent, we choose to estimate independent Probit equations. For the sake of robustness, we have also estimated quadrivariate Probit models to control for the possible correlation between the residual of each single Probit equation. This does not affect our conclusions and the multivariate results are available upon request. 10 We also observe from Table 4 that high educated men are more often looking for feminine and thin partners.
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13 control for height in our regression since the BMI is included in the list of covariates.
When they are parents, men are specifically searching for gentle and kind mates. They also reject unfaithful women, which corroborates the idea that they are looking for a mate able to help them to raise their children (Daly et Wilson, 1983) . Male clients who pay a relatively high price to the agency attach little importance to femininity and try to avoid unfaithful and lying partners. These findings are in favor of a male strategy of marriage investment. At the same time, these men may simply be less attractive, and hence less demanding of traits associated with attractive women. Conversely, there is no significant relationship between the investment variable and the various specific outcomes among women.
Physical appearance affects both women and men of the sample. When they are underweight, female clients are more often looking for dark-haired males and consider selfishness as a negative characteristic. Heavy-built women are less likely to report the words tall and charming. This is not surprising as they presumably experience larger costs of finding a physically satisfying partner due to their lower physical attractiveness relative to thin females.
Over-weight males expect gentle and kind mates. They also attach less importance to physical appearance of partners, insofar as "thin" is not a word they use to describe the physical appearance of a potential mate (at the 10 percent level).
Finally, we observe differences in preferences about non-physical characteristics between clients who are on the primary mate market and those who have experience in union.
Male clients on the secondary mate market are more likely to search for frank women, while they are less likely to use the words gentle and kind. Female clients on the primary mate market are more often looking for a dynamic mate. There is no significant difference between the primary and the secondary market when considering physical and undesirable characteristics. Experience is certainly not necessary for women to know that they want to avoid violent or selfish male partners.
Conclusion
In this paper, we have used original data from a French marriage bureau to extend previous empirical analyses of characteristics sought in partners, usually based on personal advertisements data. Specifically, we have analyzed the determinants of both sought and rejected traits, i.e. characteristics that single persons either desire or do not desire in potential partners.
We find evidence of large differences both in sought and rejected characteristics by gender. On average, men tend to reject vulgar and unfaithful women, suggesting that they are hal-00455160, version 1 -9 Feb 2010 14 likely to suffer serious fitness costs from cuckoldry. Women, on their hand, dread to meet potential partners who are alcoholic, selfish, violent and/or liars, i.e. partners who are less likely to invest in them and their offspring. We also find that overweight clients attach less importance to physical features in potential partners and that highly educated women are more often looking for tall men, assumed to be economically more advantageous.
As it stands, our descriptive contribution has to be seen as a first attempt to document both positive and negative preferences in human mate selection. It would be interesting to further study how these preferences for sought and rejected traits influence the probability of finding a partner. Do clients really find a partner using the bureau file when they are too demanding? Does it increase time needed to find a partner? Do clients become less demanding regarding undesirable characteristics, as their search remains unfruitful? Do they attach more weight to the characteristics they seek in a potential partner, or to the traits they absolutely do not want to find? Also, it would be worthwhile to assess the consequences of these requirements on the duration of the union for those who find a partner. All these issues of interest, which require longitudinal data, are left for future research. hal-00455160, version 1 -9 Feb 2010 11.3% 9.7% Note: Marginal effects from Probit models for the four characteristics which are the most frequently quoted respectively by men and women. Significance levels are respectively 1% ( *** ), 5% ( ** ) and 10% ( * ).
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